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Objectives. This study was design& to determine whether the 
deptb of tissue resection affected either immediate outcome or 
subsequent restenosis in patients treated hy directional coronary 
atherectomy (DCA) in the Coronary Angioplasty Versus Exci- 
sional Atherectomy Trial (CAVEAT) I and II studies. 
Backgmtd The retution between the denth of tissne resection, 
immediate outcome and subsquent restenosis in fesions treated 
with DCA has been controversial. 
kfe#M. In CARAT I, 412 patients undergoing DCA had 
tissue somp!es available for analysis by the core laboratory, 
whereas in CAVEAT 11, 1 q3 patients had vein graft tissue speci- 
mens available. 
Results. Subintimal deep arterial watt resection was demon- 
strated in 149 patients (41%) in CAVEAT h and 4Q (35%) in 
CAVEAT U. The depth of tissue resection did not age& initial 
procedural outcome in eitir.er CAVEAT I or CAVEAT If, nor did it 
affect subsequent restenosis rates at 6 montbs in native coronary 
- -~- - 
Reported rest:nosis rates after directional coronq atherec- 
tomy (DCA) vary (i-10). Sar,le variation may be the result cf 
patient selection criteria, for example, the inclusion or excll;- 
sion of patients with unstable angina (11,12); some May be a 
reflection of the initial immediate gain and immediate po*%- 
procedure angiographic result; and s3me may relate to the lack 
of standardized methods for ~uanti~~t~ve a~~o~p~ic assess- 
ment fe.g,, worst view vs. overage of two views and d&rent 
edge detection alg~ritl~n~~)~ Another source of varhtiw in 
lesions (CAVEAT 1, 50.8% for intimal resection vs. 51.2% for 
subintimat resectian). fn patients treated with vein graft disease 
(CAVEAT II), restenosis rates varied, when resection was limited 
to the i&ma, a restenosis rate of49.4% was documented, whereas 
in patients with subintimst resection, the restenosis rdte was 
ST.P%. This ditference was not statisticalty significant (p = O.l4& 
Conciukn.: This combined randomized series of DCA for 
treatment of primary native coronary artery and vein graft 
stenoses with quantitative coronary angtograpby a& core tabora- 
tory pathologic assessment resolves the controversy created by 
previous experimental and clmicai data regarding deep vessel watt 
resection and immediate and Ponger outcome. Diree;ionat athere-c- 
tomywith deep arterial wall resection as practiced in these studies 
is safe and does not jeopardize inltbb succei;s rates. More 
inport&. deep wall resection is not associated with signiikantty 
increased restenosis rates. 
restenosis rates may be the depth of tissue resection j1.4,lJ) 
kcause it is known from a&M modet?j that incr&irg ax%terial 
injury is associated with increasing neointimal h~~r~~~~a 
(IS,%). If iacrc-xsing the depth of tissue resection is associated 
with increased rates of restenosis, this would have impo~t:mt 
~~ipli~?ia~~ on e@orts to remove progressively more tissue to 
optimize the initial result of IXA. The patients treated with 
DCA in the Coronary Augioplasty Versus Excisional Atherec- 
tomy Trial (CAVEAT I [9b CAVEAT II j%]j Offer the 
~~~por~~i~ tu study the relation between rhe depth of tissue 
rcseCtii3rt, ~~~nIe~Ji~Yte ou cmne and Imenosis in troth i,attx”e 
cornnary !csions as weti as ve!n grait disease. 
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transluminal coronary angioplazty (PTCA) (550 patients). 
CAVEAT II randomized 305 patients with primary venous 
graft stenoses to either DCA (149 patients) or coronary 
angioplasty (156 patients). 
The cineangiograms were evaluated at The Cleveland 
Clinic Foundation’s angiog;aphic core laboratory by techni- 
cians who had no knowledge of the treatment assignment and 
with the device-containing images sphced out. The most severe 
hemiaxial view of the stenosis without foreshortening was 
nnaly/:zd to assess the presence or absence of restenosis, which 
was defined as a dichotomous variable (X00/o diameter ste- 
nosis) at follow-up, as weii as with continuous quantitative 
coronary angiograpkic data: minimal lumen diameter, imme- 
diate gain and loss. 
The pathologic core laboratory for directional atherectomq 
tissue was ;tt St. Elizabeth’s Hospital, Boston, Massachusetts. 
Tissues removed at the time of atherectomy were fixed at the 
individual site in 4% paraformaldehyde and then shipped to 
the core laboratory for analysis of tissue wall components, 
Tissues were stained with hematoxyiin-eosin and elastic-van 
Gieson for light microscopy. The depth of tissue resectiou in 
the atherectomy sample was assessed using the fGllOW& 
criteria: intimal resectivrr = resection of atherosclerotic plaque 
t&h no medial or adventitial components in any histologic 
specimen; medial resectiorl = presence of media with or without 
fragments of the intern,< &tic lamina or external elastic lamina, 
or both, but without adventitial tissue in any specimen; ctdventirial 
resectiorz = full-thickness resection with intimal, media! and 
adventitiai elements present. Su&r&nai resecGo,n = medial or 
adventitia! elements, or both, on histologic specimens. 
Statisticat assessment. Continuous data were expressed as 
medians. The differences in categoric data for patients with 
sul~ilitilt~al versus intimal resections .vere compared using the 
&i-square test or Fisher exact test. Resection group compar- 
isons for continuous varizbles were made using the Wilcoxon 
rank-sum test. The difference in the occurrence of clinical 
outcomes for the two groups during the 6-month follow-up 
period was characterized by rate estimates from Kaplan-Meier 
techniques and tested using the log-rank statistic. Although 
follow-up was to have occurred 6 mon;lis after hospital dis- 
charge, some patients were followed up well after that time 
point. We wished to ensme that the statistical trusts of differ- 
ences in event rates were reflective of the time period of 
interest only, namely, the first 6 months of follow-up. There- 
fore, a window of 2 months beyond the preferred follow-up 
period was set to consider only patients who were evaluated up 
to or slightly later than the 6-month period in determining 
h-month rates. (The rates and the p values presented later in 
Table 4 were based oil the o~~ti~rertce of cvel;ts up to 24G days. 
Any event occurring beyond that time was censored at 240 
days.) 
Qf the TOO patients randomized to DCA in CAVEAT I, 397 
had pathoiogji: specimens from target lesions available for 
CkVEAT I CAVEAT II 
N=4i2 N=ll2 
~~~ ~~ 
-----d4 ,' 
Figure 1. The majority of patients in both CAVEAT 4 and II had 
tiauc mmples that involved onlv the intima, and the distribution of 
samples among intima, media and adventitia was similar in the two 
trials. 
review by the core laboratory. An additional 15 specimens 
came from patients undergoing coronary engioplasty who 
crossed over to DCA. In CAVEAT II, :,zthci:o$c specimens 
were available in 107 of the 156 ptirients randomized to DCA 
and an additioc:+; four specimens came from patients who 
crossed over from: coronary angioprasty to DCA. 
Reasons for the absence of pati:nologic specimens include 1) 
no tissue sample removed during DCA (64 of 500 patients in 
CAVEAT I and 25 of 156 in CAVEAT II assigned to DCA); 
and 2) tissue removed but not received at the core laboratory 
or inadequate tissue fixation or preparation preventing analysis 
(51 of 500 patients in CAVEAT I and 17 of 156 in CAVEAT 
II assigned to DCA). 
Pathologic results. The distribution of pathologic findings 
can be seen in Figure 1. In the majority of patients, resection 
was limited to the intima (243 [5970] for native coronary 
arteries, 73 [64%] for vein graft disease), In the remainder of 
patients, resection involved subintimai deeper wail compo- 
nents. Photonricrographs of representative examples of inti- 
mai, medial, and adventitial tissue samples from patients in 
CAVEAT I and II can be seen in Figures 2 and 3, respectively. 
The relation between histologic evidence of deep wall 
resection and the finding of thrombus in the atherectomy 
specimen was assessed, For CAVEAT 1, thrombus was ob- 
served with a similar frequency among specimens that did (52 
[31.3%]) or did not (98 [37.8%]) include media. Thrombus was 
less commonly associated with deeper resection, present in 
only 3 (15.8%) specimens with versus 143 (36.4%) without 
adventitia. In CAVEAT II, no clear differences emerged with 
regard to this issue. Thrombus was present in 9 (26.5%) 
specimens with versus 31 (40.3%) without media and in 2 
(50%) specimens with verstis 30 (35.5%) without adventitia. 
Patient characteristics. Selected baseline and procedural 
charactciistics for patients with and those without deep arterial 
wall resection can be seen in Table 1. Patients in CAVEAT I 
with intimal resection tended to be younger (57 vs. 60 years, 
p = 0.056) and were more likely to be male (81% vs. 70%, p = 
0.016). For patients in CAVEAT II, there were no differences 
in these selected baseline characteristics. Lesion eccentricity 
was similar in patients with and those without subintimal deep 
wal! resection. There was no difference in device size used in 
CAVEAT I between patients with and those without subinti- 
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ma1 resection. In patients in CAVEAT II with subintimal 
deep-wall resection, a larger sized device was less often used 
(7F device in 720/o, p = 0.002) versus ptients in whom only 
intimal resection was documented (7F device in 94%, p = 
0.002). There were no clinically important differences in base- 
line diameter stenosis or minimal lumen diameter among patients 
with and those without subintimal resection in either trial. 
Outcomes. The depth of tissue resection did not affect 
initial success rates or complication patterns (Table 2). Proce- 
dural success rates were high, ranging from 89% to 100%, and 
the need for coronary artery bypass graft surgery was low. 
Non-Q wave myocardial infarctions were more common than 
Q wave myocardial infarctions in each trial, but the depth of 
resection was not statistically different within each. 
Figure 2. Spectrum of typical atherectomy findings from primary 
native coronary artery lesions with resection limited to pkiquc (& 
plaque plus media (B] and full thickness: piaque, media and adventitia 
(C). Elastic trichrome stain x 100. 
The rclenosis rates at 6 months, using the primary end 
point of diameter stenosis MO%, varied from 40.4% to j7.1% 
(Table 3, Fig. 4). In CAVEAT I, the rates were almost 
identical (50.8% for 243 patients with intimal resection vs. 
Figure 3. Spectrum of typical athcrectomy findings from saphenuils 
vein bypass graft with resection limited to plaque and organizing 
thrombus (A), plaque plus media (B) and l% thickness: plaque, media 
and adventitia (C). Elastic trichrome stain ilKtO. 
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Table 1. Baseline C!inical and .Angiogra@ic Characteristics 
---- _.I ~I_ 
Depth of Resection 
___---- 
-- 
Median (yr) age 
Male (%j 
KJnstable (S) angma 
Lesion eccentricity (%) 
>7F device used (%) 
Median MLD (mm) 
Pm-DCA 
Post-DCA 
Median diameter stenosis (a) 
Pre-DCA 
Post-DCA 
CAVEAT I CAVEAT 11 
- 
lntimal Sabintimal Intimal Subintimal 
(n = 243) (n = 169) p Vahe (n = 73) (n = 4oj p v:1:uc 
-111-11_ ---.- 
ji 60 0,0558 62 67 o.i90 
81 70 0.016 x4 as 0.942 
70 68 0.16s 89 85 O.SOG 
56 54 0.665 56 61 0.268 
44 46 0.700 94 72 0.002 
0.76 0.82 CL! 44.3 0.94 0.85 0.591 
1.9< 1.90 0.8140 2.56 2.34 0.471 
73.4 71.2 0.0252 14.6 73.8 0.303 
33.7 33.0 o.so53 31.2 26.0 b.096 
CAVEAT = Coronary Angioplasty Versus Excisional Athercctamy Trial; DCA = directional coronary atherectomy; 
MLD = minimal luminal diameter. 
51.2% for 169 patients with subintimai resection}. The minimal 
lumen diameter (1.37 vs. 1.30 mm) and diameter stenosis 
(52.2% vs. 53.7%) at follow-up were also not different. In 
CAVEAT II there was greater variation in restenosis rates. In 
the patients with intimal resection, the restenosis rate was 
40.4%. This was the lowest rate of restenosis in any group in 
the CAVEAT II trial and was lower than that in CAVEAT I. 
For the 40 patients with subintimal deeper wall resection, the 
restenosis rate was 57.1%. This difference, although large, was 
not statistically significant (p = 0.144). There were correspond- 
ingly larger minimal lumen diameters in the intimal resection 
gr@-np and smaller diameter stenoses. After adjusting for the 
postprocedural minimal lumen diameter, the difference in 
resrenosis rates for the subintimal versus the intimal groups 
remained nonsignificant. 
All patients with a pathologic specimen had follow-up data 
collected, except for one patient in CAVEAT II who died in 
the hospital, Median time from randomization to follow-up 
was 420 days for CAVEAT I and 376 days for CAVEAT II. 
The (j-month mortality rate was low, ranging from 2.4% to 
4.1% (Table 4). Subsequent myocardial infarctions were 
Table 2. Immediate Outcome 
also uncommon. There was no statistically significant correla- 
tion of depth of tissue resection and frequency of repeat 
percutaneous intervention or target vessel revascularization in 
either CAVEAT I or lI. Repeat target artery revascularization 
was performed in 23% to 25% of patients. 
In this study of the relation between depth of tissue resection, 
immediate outcome and subsequent restenosis in patients treated 
with DCA for native coronary artery lesions (CAVEAT 3) and 
vein graft disease (CAVEAT II), depth of tissue resection did not 
alfect the initial procedural success or initial complication rates. 
There was also no correlation between depth of tissue resection 
and follow-up clinical events in either trial. However, there was 
variation in restenosis rates. In CAVEAT I, there was no differ- 
ence in restenosis irrespective of the depth of tissue resection 
(50.8% for intimal vs. 51.2% for subintimal resection). In CA- 
VEAT II, patients with intimal resection had a restenosis rate of 
40.4% compared with 57.1% in patients with deep-wall resection, 
but this difference was not statistically significant. 
Depth of Resection 
-l_l-__l_ ------~--- 
CAVEAT 1 CAVEAT II 
---- -_-. -I__ 
fntimal Subintimal Intimal Subintimal 
(I1 = 243) (n = 169) p Value (11 = 73) (n = 40) p Value --~ 
Procedural SUCCESS (%)’ 69 92 0.241 93 100 0.168 
CABG (%) 3.3 4.1 0.61 0 0 No test 
MI (site) (%) 7.8 6.5 0.615 20.6 12.5 0.284 
Q wave (%) 21 3.6 0.355 2.7 0 0.539 
Non-Q wave (%) 5.S 3.0 O.lS2 17.S 12.5 0.461 
Death (%j 0 0 No test 1.4 0 1 .ooo -- - __ 
“Achievement of angiographic stenosis at end of procedure ~50%. CAVEAT :: Coronary Angioplasty Versus 
Excisional Atherectomy Trial; CABG = coronary artery bypass graft surgery; IMI = myocardial infarction. 
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Table 3. Restenosis and De& of Resection 
Depti of Resecrkm -_-------_ 
CAVEAT I CAVEAT II -~--- --..l--- 
Intimal SiibintimaE Intimal Subintimal 
(11 = 21.3) fn = 169) p value (n = 73) (n = 40) p V3lue 
--- ---.-----.~~----- .---_ I___ 
Restennsis (% 50.8 x2 0.955 43.4 57.1 (1.144 
iMedian MU3 ~mm) 1.37 1.30 0.385 I.84 1.45 0.135 
Median rhxter stenosis (%) 52.2 
-II___ 
Abbreviations as in TaMe 1. 
53.; 
Evolution of @CA. The performance of DCA continues to 
evolve (2,8,12,17-19). This evolution results from several fac- 
tors, including 1) improvements in equipment with more 
flexible devices that allow easier access to target lesions; 2) 
reports of the randomized trials of DCA versus conventional 
coronary angioplasty as wet1 as single-center observational data 
sets; and, perhaps most important, 3) published information 
suggesting that to realize the maximal benefits of the proce- 
dure, the initial gain must be as large as possible. This latter 
principle has important implications because it leads to use of 
larger devices, more aggressive debulking and other post-DCA 
adjunctive dilation. More aggressive debulking increases the 
potential for resection of deeper layers of vessel wail. 
Depth of resection. The opportunity to retrieve whole- 
tissue specimens that can be preserved for pathologic anatysis 
is a unique feature of the DCA device used in the CAVEAT 
studies. Tissue specimens in both studies were analyzed ac- 
cording to a standard protocol in a central core pathology 
laboratory. This examination included routine processing of al: 
specimens with an elastic-tissue stain; this stain identifies the 
internal (and external) elastic membranes when they are 
present on the atherectomy specimen, clearly demarcating the 
intima from any subintimal components included in the spec- 
imen. Because this protocol wss used for all specimens de- 
Figure 4. Restenosis rates in CAVEAT I were very 
simiiar among patients with intimal ad those with 
subintimal resection. However, in CAVEAT 11, pa- 
tients &h intirnal resection had less lrstenosis and 
hose with subintinnal reswtion had more restenosis 
ihan their counterpar& in CAVEAT I. The d&rem 
bctwecil patht grays in CAVEAT 11 was not 
statistically significant. 
scribed in the present report, the histologic diagnosis of 
subiniimal resection can be regarded as reliable and accurate. 
However, it must be acknowledged that the depth of resection 
relative to the transmural thickness for any given artery can 
only be assessed if the resection extends into the adventitia; 
this was the case for only 19 (4.6%) ef 407 specimens in 
CAVEAT I and 4 (3.6%) of 111 in CAVEAT II. Thus, because 
most cases of subintimai resection include no “outer limit,” 
conclusions regarding the depth, as opposed to the presence, 
of resection must be viewed with caution. 
In these two trials, resection of media or media and 
adventitia was found in 41% of native coronary lesions and 
35% of vein grafts, even though the DCA procedure was 
conservative by 1995 standards. This frequency is similar to 
that in other reports (4,28--X$ Resection of deep-wall com- 
ponents was safe and not associated with an increase in 
complications for either native coronary lesions or vein griirr 
disease. These findings are consistent with previous obser?a- 
tions on the safety of deep arterial wall resection (21). Garratt 
et al. (21f, in an initial series of 70 patients undergoing 
atherectomy, found deep arteria! wall components present in 
30% of specimens; this finding did not adversely &eect initial 
outcome. There was no difference in the frequency with which 
thrombus was observed in patients in CAVEAT I, irrespective 
0 “i-.“-lllll_---_. - -  -----__l_-.---.“__I______ --I-- _-  
lntimal Svbindmal Lntili1al sub~a~~~l 
CAVEAT I CAVEAT II 
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Table 4. Resecrion: Six-Month Events and Kaplan-Meier Event Rates (event ~&dow tht*oougk 240 days) --- 
Depth of Refecticm 
CP.VEAT I CAVEAT I1 
-~ 
Intimal Subintimal Intimal Subinrimal 
(n = 243) (n = 169) p Va!ue (R = 733 (n = 4Gl 
Death 6 (2.5) 4 (2.4) 0.951 3 (4.1) 1 (2.5) 
Ml 26 (10.7) 11 (6.5) 0.153 17 (24.7) 7 (i7.6) 
Q :.ave 9 (3.7) 6 13.6j 0.942 4 (5.6) 1 (2.6) 
Non-Q wa’,e 17 (7.0) 5 (3.0) 0.076 13 (19.2j 6 (15.1) 
CABG 22 (9 2) 14 (8.3) 0.779 2 (2.5) 3 (7.5) 
Pert. inten;cntion 75 (31.6) 53 (31.7) 0.992 23 (31.9) 9 (23.0) 
Tagel artery pert. 5S (24.3) 40 (24.0) 0.9383 18 (25.0) 9 (23.0) 
intervention 
Angina 55 (23.5) 49 (2? g; 0.195 36 (50.2) 16 (44.7) 
__-- -- 
Data presenkx! are number (S) of patients. Rrc. = percutaneous; other abbreviations as in Tabk 2. 
p Vaiue 
0.663 
0.451 
0.465 
0.678 
0.254 
0.324 
0.802 
0.516 
of whether resection included the media. In CAVEAT II, there 
was a!so no clear correlation between thromhus present in the 
specimen and depth of resection. 
&stenosis. The relation between depth of tissue resection 
and restenosis has been controversial (1,4,6,13). Abundant 
data from animal models have documented that the degree of 
neointimal hyperpiasia is related to the extent and severity of 
the initial injury; the deeper the arterial injury, the greater the 
subsequent neointimal hyperplasia (14,15). Intuitively, deeper 
arterial resection represents more extensive arterial injury. 
These animal model data must be ba!anced against tlte clinical 
data, which have documented that at least in larger arteries, 
the strongest determinant of restenosis is the immediate 
postprocedural minimal lumen diameter. Achievement of a 
large miriimal lumen diameter almost certainly involves more 
arterial injury because of the inability of today’s technoiogqr to 
restrict treatment to only plaque elements of the arterial or 
venous conduit wall. In this controversy, the difference be- 
hveen restenosis and neointimal hyperplasia must be kept in 
mind; all arterial injury results in some neointimal hyperplasia, 
but if the arterial !umen is large enough, this neointimal 
hyperplasia may not result in restenosis. The difference be- 
tween restenosis and neointimal hyperplasia has become in- 
creasingly well recognized with the widespread use of stent 
implantation; with this approach, neointimal hyperplasia is 
substantial but is compensated b;i the large arterial dimension 
initially achieved by stent deployment. Larger immediate lu- 
men gains may be associated with greater late loss but also 
lower restenosis rates. Thus, obtaining the optimal immediate 
result is the goal of therapy. 
Angiographic restenosis rates in CAVEAT I were uni- 
formly high irrespective of whether resection was limited to thy 
intima or involved deeper arterial wall structures. ‘This is 
similar to the findings of Garratr et al. (6) that restenosis 
developed in 15 (50%) of 30 native coronary arteries with 
intimal resection compared with 14 (48%) of 24 with deeper 
wall resection. Other studies of small numbers of patients also 
corroborated these findings. 
The relation between depth of vessel resection and resten- 
osis in vein grafts has been thought to be at variance with 
native coronary arteries. Garratt et al. (h), in a very small series 
of patients, found that subintimal resection was associated with 
subsequent restermsis in eight of eight patients versus four of 
seven patients with intimal resection alone (p = 0.05). In 
CAVEAT II, the number of patients with specimens available 
for analysis, while substantially larger than in previous series, 
was still only modest in size (113 patients). In this vein graft 
cohort, when only intimal resection was identified, the resten- 
osis rate was only 40.4%. This is substantially lower than might 
have been predicted for 9-year old vein grafts treated with 
conventional coronary angioplasty in which an incidence of 
restenosis of -60% would have been anticipated. When 
subintimal resection occurred, the subsequent restenosis rate 
was 57.1L%. The absolute magnitude of the difference in 
restenosis rates between intimal and subintimal resection in 
vein grafts was iarger than in any other subset. It did not reach 
statistical significance; whether this is related to a lack of 
adequate sample size to detect a true biologic phenomenon 
cannot be determined. This low rate of 40.4% may have been 
due simply to chance (upper 95% confidence interval 52.1%). 
Clinical events. During the 6-month follow-up period, 
there was no statistical difference in clinical outcome in either 
CAVEAT I or II between patients with and those without 
deep-wall resection. Only in CAVEAT I did the incidence of 
any complication even approach clinical significance; a non-Q 
wave infarction was more common in patients with intir.ial 
resection than in those with deep-wall resection (7% vs. 3%, 
p -2- 0.08). The reason for this difference in cumulative event 
rate at 5 months is not clear. The immediate outcome in this 
group was not different because the incidence of non-Q wave 
myocardial infarction in intimal resection was 5.8% versus 
3.0% for deep-wail resection (p = 0.182). 
Study limitations. Although this combined series repre- 
sents the largest evaluation of angiographic core laboratory 
randomized patients with histologic analysis, there are poten- 
tial limitations. Pathologic specimens were not available in 115 
of 500 patients in CAVEAT I and 42 of 156 in CAVEAT II. 
Whether this would interject significant bias is uncertain. 
Tissue sampling error is also a potential problem; it is possible 
that the histologic specimens were not fully representative of 
the actual resection. However, all specimens that were re- 
ceived at the core laboratory were analyzed fully for depth of 
tissue resection. 
For CAVEAT I we believe that the ditrerences seen in the 
restenosis rates for DCA versus coronary angioplasty were 
neither clinically nor statistically significant. We base this 
conclusion on the following calculations: For the end point of 
restenosis in DCA versus coronary angioptasty, we have 179 
and 129 and restenosis rates of 50.8% and X2%, respectively. 
For alpha O.Ojj the power of this study is 0.039. For these rates, 
(it would have required >500,000 patrents to have had an 80% 
-lxwer to detect a difference. Given our sample sizes, a 
clinically relevant reduction in restenosis of 25% in the DCA 
arm would have given us rates of 38.4% and XXL The power 
of this test would have been oniy 56%. 
For CAVEAT II, the differences may be considered clinically 
relev~rx, but tne sample size is too small to give stable estimates 
of ihe true effect. We base this conclusion on the fact that we 
experienced >?j% reduction in the restenosis rate (40.4% vs. 
57.1%) but our sample size was small (57 and 28 patients, 
respectively), thereby giving us a power for this study of only 23%. 
Conclusions and implications. This analysis of CAVEAT I 
and II documents the la& of relation btiween depth of tissue 
resection and subsequenr restenosis rates and has important 
implications. For patients with primary native coronary arrery 
lesions, attempts should lx made to optimize the initial result 
and achieve as optimal an atherectomy procedme as F?ssible. 
,4lthough in animal model.; then: is a relation between depth of 
injury and subsequent neoiofimal hyperplasia, this does not 
appear to be operative in the setting of human restenosis. If 
deep-wall resection is perform::d, it is not associated with 
adverse initiai outcome and does not adversely afkct longer 
term restenosis rates. However. it is important to recognize 
that the CAVEAT tiids were not performed in an era of 
aggressive atherectomy, and our findings need to be viewed in 
this context. The potential for beta error, especially in patients 
with vein graft disease, cannot be excluded. 
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